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Background:
Peanut allergy is common and is associated with a substantial burden on patients.
Diagnosis usually includes tests for peanut-specific IgE (sIgE). A low sIgE in a patient
who is peanut allergic is called a false negative (FN) and a high sIgE in a peanut tolerant
patient is called a false positive (FP). This occurs because interpretation of
sIgE often does not account for the pretest probability of peanut allergy.
Objectives/Goal:
Using Bayesian statistics, we developed a method for interpreting peanut-sIgE that
accounts for the pretest probability of peanut allergy.
Methods/Design:
We obtained information from 117 children who underwent a peanut oral food
challenge (OFC) between January 2017 to November 2019. Peanut-sIgE was
measured using ImmunoCAP. A ROC curve was constructed, and polynomial
regression used to fit the data. Its first derivative was used to determine likelihood ratio
(LR) for each value of 1-Specificity. These were converted to sIgE and linear
regression was used to estimate LR for each of value of peanut-sIgE.
Results:
The regression had an R^2 of 0.9878. Its first derivative had an R^2 of 0.9758. The cutoff for
LR = 1 was 0.22 which is comparable to cutoffs from prior studies.

Conclusions:
By using Bayes’ theorem and a ROC curve, we could estimate LRs for each value of
peanut sIgE. When combined with estimates of pretest probability, this method
eliminates the concept of FP and FN and should permit computerized decision-making
algorithms to better estimate the probability that a patient has a peanut allergy.

